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Abstract: Seasonal algal blooms in reservoir water sources lead to the release of algal organic
matter (AOM), posing significant challenges to conventional drinking water treatment processes. This
study investigated the characteristics of three granular activated carbons (GACs) for AOM adsorption,
elucidated the underlying adsorption mechanisms, and evaluated the applicability of GAC for removing
composite pollutants consisting of AOM and Savannah River natural organic matter (SRNOM). The results
showed that the three GACs derived from peach shell, coconut shell, and apricot shell were all dominated
by micropores smaller than 1 nm. Among them, coconut shell GAC possessed the highest micropore
content, whereas apricot shell GAC exhibited the largest proportion of mesopores and macropores. Apricot
shell GAC demonstrated the best adsorption performance for AOM, achieving maximum removal
efficiencies of 59.76% for UV 5, and 26.71% for DOC. Weakly acidic conditions with pH of 6=7 and water
temperature of 35 ‘C were found to be more favorable for AOM removal. GAC showed higher adsorption

efficiency for humic-like substances and organic fractions within the molecular weight range of 30-100
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ku, while the removal of protein-like substances and organic fractions smaller than 10 ku was relatively

limited. The adsorption process involved pore-filling effects and chemical interactions associated with
C—N bonds. Apricot shell GAC exhibited the highest adsorption efficiency for AOM-SRNOM composite
pollutants, achieving removal efficiencies of 71.62% for UV 5, and 38.84% for DOC.
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Fig.1 Pore structure characteristics of GAC
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Tab.1 Surface functional groups and elemental composition of GAC based on XPS analysis Y%
T C ls 0 ls TCE AL
SFG1 | SFG2 | SFG3 | SFG4 | SFG5 | SFG6 | SFG7 C 0 N S
Bkses | 48.53 | 36.26 9.71 5.50 37.59 | 55.23 7.18 | 86.87 | 11.24 | 131 | 0.59
WeRfkEG | MBSEHR | 45.66 | 37.77 956 | 7.02 | 39.94 | 50.21 9.86 | 93.85 530 | 0.61 | 0.24
5w | 43.15 | 37.24 | 10.86 8.75 | 43.46 | 42.68 | 13.86 | 93.39 594 | 030 | 036
BT | 44.88 | 4336 | 11.76 0.00 66.33 | 29.63 4.05 | 87.98 8.56 | 2.56 | 0.89
WS | MBsTae | 4191 | 38.49 | 1091 8.69 | 4326 | 47.72 9.03 | 93.69 556 | 0.66 | 0.10
wrem | 46.17 | 37.25 9.83 6.76 | 4621 | 4593 7.86 | 92.93 6.09 | 051 | 047
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Fig.3 Effect of pH on adsorption properties of GAC

#£25.30.,35 °CiX 3PPl EE 4514 T, 3 GAC Xt
DOC F1 UV g, 1Y 22 B 6347 Bifi 25 1050 B 79 T o T 57, 10
W GAC W FfF AOM Ry At 72 . fERIRIRIE T A
BLA 53 DAASER 1 SR ARTE A A, 28 115 1 WAL f
ROR S TR IR BE TS A ALY 4 4% BT 3R 230
e, BT LA 2S5 9 BUE) GAC TG 7 5, 1 11 42 78 Wt
IR o PRI, e A IR B A A T GAC W BfE 25 B
AOM,
2.4 GACHEB AOM BI1/ERHLHE
2.4.1 FOUAENY LBRFRE

GAC WA J AOM 8 = 2 5 6 e i dn & 4 fp
Mo IR IOM: EOM=3: 1 it i () AOM 3= 2 41 5 %
AREEAYR(IX) @ mREEAY R
DX AT PR GSCAE WAR  4 CIV X)) 0/ o 2 )
TR (VX)) 380 GAC X288 5l B ) Jo i) 2= %
AR 2 3K AT RS R 2R BT o A D
5 F 9% GAC T [ ; GAC XS & R (A MR 2R 1
Jo R AT VA A ™ 0 R BRSO — i, X
SOEH N REARY EhSA Ry TR EY)
JoT, G E AR 1 BROK AL S A T0 T A RO
P GACTHPERL £, 370 GAC WELFff 22 AOM B %65
He 22 AU

pH

- 50 -



www. cnww 1985. com

B R M R IR R TR R R AT AL R 5 L)

FA2h HOH

A /nm

200
250 350 450 550
Ap,/nm

a. AOM

A /nm

200
250 350 450 550
Ap,/nm

c. WpTE R

Ay /nm

200
250 350 450 550
Ap,/nm

b. BksE b 5

A /nm

200
250 350 450 550
Ap,/nm

d. ARG

4 GAC IR Bt 8 J5 AOM B9 = 458 il
Fig.4 Three-dimensional fluorescence spectra of AOM

before and after GAC adsorption
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Fig.5 Adsorption efficiency of GAC for organic

components with different molecular weights in AOM
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Fig.6 Adsorption mechanism of GAC for AOM
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Fig.7 Three-dimensional fluorescence spectra of AOM-
SRNOM before and after GAC adsorption
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